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An Exploration in the Measurement and Application of
Attitude Towards Science based on Social Constructivism

Jo, Sonmi* * Ku, Ja—ok'
University of Arizona - 'Korea Institute for Curriculum and Evaluation

Abstract: The purpose of this sudy is to explore the measurement of attitude towards science based on socia
constructivism and the application of this scale. The data were collected using questionnaires from 833 middle school
studentsin the second grade. Firgt, factor andysis were used to assess the construct validity of the scae of Reputation
in Culture Border Crossings (R-CBC) developed by Krogh and Thomsen (2005). This finding indicated the construct
vaidity of R-CBC scale based on socia constructivism. Second, the correlation among two scaes based on socia
constructivism and Test of Science-Related Attitudes (TOSRA) scale based on individua constructivism were
investigated to examine the convergent validity and the discriminant validity. The R-CBC scale was correlated with
Simpson-Troost Attitude Questionnaire (STAQ) scale but the R-CBC scae and TOSRA scale were not connected.
Third, students attitude toward science assessed by three forms of measurements were compared according to the
choice of high school type. Students attitude toward science measured by R-CBC scale and STAQ scae were
different in three types of high school. Thisfinding indicated that two scales based on socia constructivism are useful
measurements that can predict the choice of high school type.

Key words: socia constructivism, culture border crossings, reputation, attitude toward science, measurement
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3) TOSRA (Test of Science-Related Attitudes) 3%=
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lessons), et tfgt 214 #A(career interest in
science)®] 77l 8] 8210 o]FR 70| 55 A
T HAEEFo|tHFraser, 1978), We AFAEo] A3
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1) R-CBC (Reputation in Cultural Border
Crossing) 3%
HA Krogh®t Thomsen(2005) #Hx=2] %
(reputation)e F&st= 3ol tigh A2 84l
B AABHELE KMO 37} 0.5670] 13

iy | =

P4 dF5E 24AY FAZCE FSHAl Zpel7t
Ue Ae®: Yeht aQlEAstr|o] Aget Aor
Tetete] B4 AT Brace et al., 2003). &
AEA A} 3 shhe ALl Aistar e
2l Fepere U] 7 XIjt 219t ko] A

o]tk AZFskct(my best friends think that
science is boring)’ & 0.649,” 78k 3™ & &
2 A oF $tth(you have to be a little odd/
peculiar to work within science)’+ 0,634, “L+9]
A7E TpekA QL A4l = A7t Hekmy way
of thinking is very different from the thinking
of science)’= 0.745% IL-G2+= 1,379, F2 S
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Q¢lo] 9= Ao R UEhgt) o] 7|E Q9B A
Bob e AR B3} 2o Y@ 5712201
motivation in school), Zgtef djst &u ](Rﬂ&

science is fun for me), 5&(8.213: peer models),

=50t 2800 ot =y 471

7}F2&(2.914: family models), AA19] x=2(2¢l5:

self—directed effort) ©]g}=
T =] Q3

.ol % #He +4

(motivation in school)®] I-FX]7} 9,089, A

220 413112 =7 Jeith

5719 stelaclo
of tj3st 57I

Table 1
Factor analysis of STAQ scale
[tems Factor 1  Factor 2 Factor 3 Factor4 Factor 5

We learn about important things in science class
(©-a]= }a 220l Za st AL HloTh 672 182 A7 119 .236
Our science classroom contains a lot of interesting
equipment 798 .038 .052 153 .086

$e] BoPAo Fol2g AY =75 wrh
We cover interesting topics in science class
(el o} o) Aol Aulolis FASS ey | 10 A6 BL B8
We do a lot of fun activities in science class
(-2l 8t 2elollA] Al 85 Bol Geh I
I consider our science classroom attractive and
comfortable 572 .552 284 140 130
(2] 3t A2 g QLA ygtE 2 sheth
My science teacher makes good plans for us
(2] T3} Y e SelolA T3t 2 7=l n > 0 e 20
I would enjoy being a scientist _
(U= 318kx 7} €5 Al .093 .816 196 133 .007
I enjoy science courses

o 313} 220 S Z71th 044 993 .213 152 .230
I have good feelings toward science
[ really like science
(F AU 1h8ke Zolsh)) .233 812 187 212 181
My friends like science
(o] 217 lake Zolalth) A7 .208 798 .094 .146
My best friend likes science
My best friend in this class hkes science
Most of my friends do well in science
(] HLEL gEE gk asteh 212 .051 .658 .205 .109
My farnﬂy watches science programs on TV
1’]’4 7]_ TV°ﬂ L}-_Q_——— J,]—‘Gl- *"ij— X]__zl__ /\]%@E}) 072 298 122 618 156
My mother likes science 189 075 179 319 088

(Jup T3l Fofalth
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My father likes science

(ol 35HS, opsieh 135 096 121 844 07T
(el B S e Foteich 194 152 307 | B2l 143
e e 194 138 o7 113 755
(D S0 el Iy sefenee 345 472 123 102 539
(o ! ol that tiafes me py thatmuch harder g8 13 076 37683
I always try hard, no matter how difficult the work 119 013 105 107 818

(d o} 2] ojele Uoleh: 4 2412 thaieh

Eigenvalue

9.089 1.885 1.428 1.391 1.325

Cumulative sum of square
% Dev.,

Cumulative sum of square
% Cum.

41.311

41,311 8.568 6.492 6.321 6.024

49.879 56.371 62.692 68.715

*#p<0.01, *p<0.05

3) TOSRA (Test of Science—Related Attitudes)

e

TOSRA ZAA} E3F A7 QOB ML slgoL} 7
7Nl k9] folom HAEX] okokrh TLEjA thA] 7
7N 3¢ Loz ZHz ehAlA Q olB AL AX|FHY
=l £42437 10719 &3] st a9lS dst
QA e A E YET o] 719 At4at
o} 2o AFE TOSRA o tigt 542 elgs}
A7F 23S AARFCHKhalili, 1987; Smist et
al., 1994), ¥ o= TOSRA 2o} AFs]%]
qu HH AAETE (R-CBC Ax, STAQ H&k)
ofo] AL Al H B E TOSRA HEo] 770 891

2, HT 7H MTE B

1) R-CBC =2} STAQ =9 #

HA Krogh®t Thomsen?| d+9] 37go2 A4
e w34 FAE 7|49 B (reputation in
culture border crossings)¥ STS (Science-
Technology—Society)°ll 718kt Simpson¥} Troost
O] STAQ 2E=9] 57HA] 8.9 Atolo] el de Hujk
SF=t)| 0.267°14 0.678% X% {-oju|st A& ARf

ol Sl Ao R YeRylth o]= 2719 A= B5F AL
7] o iLo]] A& B A o]

2) R-CBC &, STAQ %, 183 TOSARA
Az oko] A
202 Krogh®t Thomsen?| #3}2 ZAd7|
o 42| Hatel R-CBCSF STAQ 2E=2] 57F4] 8.9
o] TOSRA®] 77i 819 213t 714 TS AT
Hel=t| ‘ﬂWéﬂr A4, R-CBC= TOSRA Z&=e}
Jido] W o ® Yyt o, HSteref et
g}:—?ﬂ- 7817541 /\O 7;"7]. 0104013:1 Z]O‘]J,]-/K]_,__].L‘ ok
A ATEA7E Qe AR UEylt &4,
STAQ Hw9] 3] 291 57§92+ TOSRAS] 771 £.91
o] A E AR = BAEY A2 0.132
FE 0.3847H4] B FAGIE Bt o] &4
A= 23 AAE 710149 B (reputation in
culture border crossings)< =% 3dle= 2910]
TOSRA H == thErh= AS HojEr)
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Table 2
Correlation between R—CBC scale and STAQ scale
Reputation in . . I T .
culbure border Science is Peer models Motlvatlon Self—directed  Family
. fun for me in school effort models
crossings
Reputation in Qulture 1000
border crossings
Science is fun for me .439%* 1.000
Peer models .304%* .513%* 1.000
Motivation in school L319%* 678 .496™* 1.000
Self—directed effort .303%* .555%* 4197 .542%* 1.000
Family models 267 B11H#E .498%* 460** .406%* 1.000
## p<0.01, *p<0.05
Table 3
Correlation among R—CBC scale, STAQ scale, and TOSRA scale
Social . Adoption  Attitude to Leisure Enjoyment of Career
L Normality e T . . . .
implications o of scientific  scientific interest in science interest in
: of scientists . S . .
of science attitudes inquiry science lessons science
Reputation
in Culture —_ 559 ~.020 ~.061 15 —052 ~029  —104%
border
crossings
Sclenceis - ogr 241+ 181+ 290%  903% 300% 147
fun for me
Peer models 275%* .263%* .190%* 267 .166%* .301%* .165%*#
Motivation 275%* 303%* 176%* 384T 906+ 237%* 149%*
in school
Self~directed o 299 275%% 331%F 154w 218 139%
effort
Family 261% 219+ O5TF 270" o15w  gpges [gger
models
## p<0.01, *p<0.05
8 37b) Aol ofs) Y SASe] Halo] it WoRE T AHFR Uee HolFy gt
HE 2polE AHHEgr=d metu TS 3wl (F=25.726, p=.000). °]= Krogh® Thomsen
L 519 Aol dE Kb HAT AT S Q0050 A7 Gokot WK Aiolek, 4443
USSR AR B H4E Bk 49 3 A Qehd Kol ZuskA trehdrh@aingt ol
A 2EeL A5 Sgeks S Walel fak B 23 B@Rol= 576, p= 000 wotaet AglT B
E At fAMoR wokth QWFRA A3 Fol= 771, p=.000; ABISE AYT FRo|
Krogh®t Thomsen® #3124 AAHE7 5 B =194, p=.015). STAQ X4E—4 5714 «.¢1 E3 15t
(reputation in culture border crossings)?] ¥}st 2, QIEA, AN st 3o whet HekRtol7} Q)

_T_L——‘G]—jﬂ_ Q1 EA| J_wﬂ;ﬂ_ AR A 1538k 28k 3

OJE]’(FWﬂkss A=14, 700 D= OOO) A]"ﬁr_‘ % 7&-'_4' Aﬂ
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et B 2pol7h TAAH o2 Erggrt,

84 TOSRAS] 7 % EAMog golust &
o zpol7t gl= AR YERGTH Fwikss 4=1.648,
p=.061). 7} aql¥= FA A At AJolE5 AL
A3 et oA e 2o]E E it
(F=5.291, p=.005). Al Asre 3]sl A
Ch= Hetar sk 3|gshs sHye] TOSRAS 78}
- B Hato]l =t Halet vekar gatatol

Table 4

=948, p=.004), Q1ETe} ety AshS 4 Fop
Ay 7he] zfol= Gl o™ (Fatatel=147, p=.057),
QlEaret AN AekE 3Yet oAy 7J—4 7‘}015
AATHHAF0|=.100, p=.127). H2|shH A}S|Z
AT S 133 Krogh®t Thomsen? R-
CBCHZ2} Stimpsondt Troost?] STAQ SH =+
7} TOSRA =Rt} st¥=9] wstar zgh 3|2

o 2 AgelFal ekl = 4= itk

Difference of attitude toward science by choice of high school type

Science high school Academic high school Vocational high school P

N M SD N M SO N M SD
Reputation
inCulture g 3508 559 G538 8112 599 85 2918 600  95.796%
border
crossings
Scienceisfun ) g9 735 G40 2660 849 84 2321 801 59.925%
for me
Peer models 44  3.096  .828 640 2671 755 84 92318 853  15.375%
M"t;ﬁggf 44 8666 811 640 8112 759 84 2843 806  16.631%*
Self-directed 4/ 3791 553 640 3926 687 84 2892 662  21.836%
effort
Family models 44 2,909 707 640  2.626 692 84 2923 784  16.793**
Social
implications of 42 2.873 269 576  2.831 .308 71  2.843  .364 1392
science
Normality of =0 5009 999 576 2984 348 71 2890  .4%4 9.431
sclientists
Adoption of
scientific 42 9.992 963 576  2.893 .302 71 2.853  .352 9.816
attitudes
Attitude to
scientific 42 3954 986 576 3107 392 71 3.007 438 5991
inquiry
Leisure
interestin 42 2926 323 576 92832 361 71 2823 419 1.336
science
Enjoymentof o 9g7 197 576 2798 824 71 2795 315 9,789
science lessons
Careerinterest o 9991 170 576 2881 306 71 2881 342 530

in science

##p<0.01, *p<0.05
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S, QB AW AolE 2 Agelai itk

w AFATE AR S BAlel 7Rkt R-
CBC #:=9} STAQ A=7} $eH44 9] ¥otal {st 3]
T A5 5 U= 83 BT E E8E 5 S
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_.l

el A S 2009 A% RS Bl BRET 9)
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739 Fa4e a5t ok, et S ek
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L REs A8)E TRF] FHS E S
4 A

A2 AuEe A4 s ey ol &

LZ7F A9 glof oFAl At ol FAIA &AL 9l
1ot} 5 AFAES A4 4459 b2
Sof|A AA Aol oFA A4S PR &
V=5 ARR]A e Y SAESE N
floF o ZAofm ARS|A ATl WA S
W3tol| tiet Bj=E FAAIE 5 =T assjord
ZAoltt, Taconis®}t Kessels(2009)+ ©5A 7197}
A4S 4t EhA 23t Yk (subculture of
science) Abo]®] H2|3} wizolztal AHskal it
aYBug wIA FAEZ 9 2 ARelE T2
W] was Fof Ale] S woh wek A &
o8 Y Zavt ik 27 HolA WAES AL
A F370] wollA shEe] st it s
HSHA| A oS Ao},

BOR AT AR 3 =oEofofd Fath
Aol sl AastaA A5 Aelstazt st 7F
d SR =oHojof & WA= Kroght
Thomsen(2005)2] w3+ A7 AH=9] B34
of k. o] A7} ARl FAFY HHS o= A
L wbgstal Qle=rtol et =7t B asiet, A&
= o= & AFtolA AREE B9 37 w3ol
ARl Y] BEE M RTE Hol oS
7H Aoz Azt 2 AFolA Hlold A4S F
3 71& AHmoe) AEAS Axstaat Flou o
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HASE 2A41Y 4= 913 Krogh®t Thomsen(2005)
O A7} 7|3 e 2 AR FAE Y = Sl

A& E9 o] A2 2shA el AbrRbA T A
27} My ehs £ o] Aar Az o A
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